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(19) OlSHEJ^SltKKR) 
(12) ^HSSJ^M(A) 



(51) lot. CI/ 
G^F 1/14 



(11) MJBSSt 

(43) SffllOT 



a30imi§i4ii 



(21) aSHS: 

(22) ftS'SS- 

(86} ^iitaeis: 

(86) -^IftSljfefiSXI' 
(6?) AliR 



10-2001-7007388 

200ia06114g 

2001^061141 

PCT/US2000/41145 (87) ZHm&± 

20Doaiosi2g (8?) ^mnm 
: «8 mess* .a^ias s> 5s 

±SI± AK}|£E1± -9GH £121 

0^5he 01 SKI 01- 58^23 SU3 UHBE 



10 2001/29284 
200iy04126§ 
: 2£SEI0* U71H 



(30) ^fla^S 09/418,610 199%9lO&15fB QR(US) 

(71) taSl! Ol-Xl 3U0lf 2155E0OIEIE £EIgE|.*|£ 

Dlt»3} 06856-4500 kSSIH OH HIM AHg 501 

(72) mm\ 

(74) [HSiei Ojgs 

(54) mm ibi mmm awMgg w«spi aag3Eg« 

■Haass" a, «* auk a, SHjs, *pit tfiwo, sa»g phs sr 2 lhxi b 
010. 



3*7I», 83 S3*, MS, WHESflSKfe a, Si tiS fltitt 

JBMW 



.maw 



mw%0 

mm «si ae**s n@°i a 451- 0.1 8*m disks : .a±*wi ma- ^saa sa a 'asoi .am 
e« s§ 201 fi^£in sch oiaitr fi^i **ua7i ««w, ..esa das s hsb *»i «i 
a £a 4^(k)7f w§ jhss mmn 210.. ?eisr 4o*u -ai/j^is 22s ixitioi 21a. 

Q7LK SB ^(k)^ Qgg A«ttfe 3?, 8901 .CMS ■*« HIE BHSE1 S3 

3? 2^ SIS €dft tF#AI=?l~ 01 SfliO. EWD'L 7IS' SI ^ ^St XHStr ^01^1 

^ ^4(k)?^ fflSS 5 ¥WS IM 4 SO. fl«is9l^(HSQ), « 

i» Si eSI(FSB) ES 7I& Ul&i ^ fliM WS2F BS ^2 «*(k)7K ^ ?7I XISOID. 

*Sfe HI^S!5AmiIS^|i!(8CB)[AieSj: ?il0l^(Dow Chemical )]7Ut lEKOfiai 0101 S) 
ISSS: FLARE, AIBS': g£H3IE AI3«(Aliied Signal) a SILK, AISS* D* -JIDIIMB IT 
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g ss ^4(k)7f yg S7i ass nsoiao. 

7ei£i #*7i *rg a si aisspi #isiai, .aw nsmoi ai§sd. *j- 7w was dou* 

(Damascene)^! EN. 01= ^PCT 716 SMI DHKJ. 3*1, §3*111 WAfflO. 3 D§, g^2| 2| 

m 3fe asgUKPt net 71m oioiAt si^is 3** $nsi< mre-soia twin it on 
§tio. oichai, aoiuai ?ai ¥*wfiD. oioui, at* ?\ms.s. istieioi aursi 7a t 1 

Tilth 

sm aaunfloi/i 14 ems atom aassj^a suit aawt 2010. ia* as §r?oi& 

SIIOIiH £31 NSftPI A1IS 2S10I £»| 71ft «0NI .STOOI SID. 33L1, S3 £*(k)71 
yg g^gg tJSSffi °>S 34 7I3£S¥E1 3fH 3H11 £WB|2g OlIs'SIS 01 £2133 2« 
IS ^7H B*7feSOT STD. 73 3! S3 «*(k)7I- yg XHSSSJ DISSS S3 #*(k)71 

l>s g2H§§ £#AI7IXI &£SAI 3** 715. 3} 73S¥Ei 3H11 37W7I HSKHI lt*=! 
m^fiSOt OliiHKD. 

1S2I Ifi 

b isg ieeoi ons a/as ssr 7i)iai » *oa 3f?sis 3tn bum m g*(k)7i *fg 

§2N§1 ?£S 7321 gg 7I3£S^E1 fi.e|.«j£S OflgSPI 9ltt aSltHI 5S* 30ID. Sfll 

igis g, $miEitisa& g, ?nm. *& us Mf, a nas S7ii tsso. gn 2 

2!?1 pHS Sf 2 LBJ| 60ID. 



SS3SI £8 

S 1T3S S3 £*(k)71 SSfll US31S 3<* 7tSi 1EED1 MSSm/3m m 7I?1|3!£S 
SOltf *0| 3I81S 3»1 SffH 3«P|£S MfiftH* Cil £31011 SB" 20ID. 3<*5 71 

3g, out ia, ^a, ream, ev as sissi * sio. s isg 71521 sti 715011 u 

Sad SIS S3 £*(k)71 Wg g#g§ ££A|?IX| SSI 3S11 W7KUO. 

b asMAd. asig 1, eioiE§gsa& s, ?wi3 a s* s-s tnwfi oi^chsd. aa 
S7ii sm *a so. 

a SSS (Hit! * 3^11 *»7tSfe S7li+ !£S S71321 ft|OI£JMI35.ft SI SttHIl. 

sioie^^hs «ioim(has)2i- as sto.iE*«aa6 as oisi 3E a asm/mm m&2.s. °i 

M OI4BWifcflgfflElB/SBOIB-7a 715 910(1 SidS 0I« * WM StlAIFIfe Ql SSS1CK Oil 
1 MS- HASS 01*1 JHOISTi, 2!asa0IEIE(Arch Chemicals, lnc.)71 AlBSfe lg°! MICROSTRIP 
500221 ?£ ggSSAl, ^?0|^ EK! IMS SOU «S * B«» ITlSfe Ql S§8m. 

SIOIEH^g-ais a#/Mg 13, sioiE^#safe sioim-, sioieh^sss umsioie, spe^ 
^^2h aiiois, tioiEn^ats isaoiE/trtoiE.*ssas ^#aiois. sioia^ssas ai 
eaioiM, sioiE^^sas mmm as 01121 stun * sia. ui§2|*> sioiESSgjaH -g-s 

SIOIES^gfaS SIOIEOIQ. 

■fe US 21 SHJIE^^S-Efe SI 2f 0.01SSR LHXI S4H3Q. Sf 

0.05SS* LH70 i.OSSJt/?® U^SCTS ^ 0,t«a* LHXI 0.511T5S1 SIOIE^a-ES SI 3tf 

?^(MOI g ^321 2gft0t 3EaS10JO»t.HQ. THMiag S|a»SAj ^SSSO. 7^3, * 

si sioie^ nss a-s*is 3mfi3s &J?ai&, 7a a 01121 ag.21 ^m.m^ss s 

SID. 7R^!3g Oil 3^011 CH68 191019 2211 ^SD. ?«S3(Hlfe Eic?^^ 

321 1371-^301 SID. Mil 13. 7Rg3S, SS3, 0W1M3. ESEIS3, OliSTEl 
S3, ^^3, gr§3, ^33, 1?E1=3. ^313, ?01M3, =13, 1,2,3-853^37^3, 131 
3, §fM3, AIMMih 4-3^3, BSagtf. ifiif a 01121 mm 4= SJXI3, 0I1S 
oiLID. Bl&^ti- 7W6I3S A|Ma30lD. 

7WS3S S2|^ °f 0.01SSS LHW 5.0SHX21 7©D. UfflSISfJIfe «f 0.05S§5t LHXI 3.0 

SIRS, 71§ bUT^SWfe ef 0.1S8X LHXI 1.0S1F3S1 71^131 71t!D. 



*i(HF)21 S-g l?aeK3|E SS SI-O-SI 34fH| gtllS 3*1 SiM LUSH OI3SWil 3B!2|£S 
S^Sfe SXIEI01 SID. SEtt, Si »S Sltflg Cu-O-Cu ItM tttltt * SiCHAI CUDx 

71 73011 CHS101 /je}5{£S MSI * Sl= SXiaCH aD. aitltt MA SS atffSi 011= 

151*4=, gsisas. mii*^ Kiaa s, iti*i oinicn g, aiMEHWisas i^sepie, ej 
SEKWigafe i^aeioiE, gti*^ lauiaaisis s, «sw«ss lEiuiyoioicn s, gsi*i i 

3H01S! S as 01121 SSMOID. It1*i71 timm Mi tfS tltMOID. 

agis m± us sit.il ef o.ooisnx lhxi s.ossx sat»D. unr^sws jsisi ef 0.005 

ggx LHXI 715 HlifSISCTS er O.OIglFX LHXI 0.589X71*4 US tltflOID. 

S2is, sta 2s«g S7ii stfsr * sto. S7is phi 2f 2 lhxi 6es ss*is a ai 

§£!D. UHT^ISCTS, £«*2| pHS ^ 3.0 LHXI 4.50ID. Allg 5S12I pHS 3S3 201 

gfisiD. ois asioi oi3sifli m oya 7321 i?ois2i ig s*m mm 7321 -32121 

3511 as 012) StM(Cu0x)21 !g 3^ 3SH1 3^£S 018V * SiaH *CK 013tR4S 
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areas ph zmMt m stisne*. m 53 e= dss 23011*1= m mmn a 

£323, CuOxSU- &g 3* dS§§ tMW SfilEIg pH Sg 1 POM SttSO-. 0|2f 101, B ST 
g2| 2«12| P H= 2f 2 mil 6£S 1SEI7UJ 3SSSQ. pfc 3711 7I&H31 2S*CK 37l£. 08 
1 19, aiEHWlgSfe tlOl E§ AH3IE (TMAH) , amEHHIi3Sfe t10IE«AK)IE E£ 01121 SSI 
at g-g EHMEHmSEfc *K)I£«AI0I£8I 4 21CK EHM2HHII32H «0IE*AK)IE7KB V30I At 
S£l= HI93» g?|0|Q. 

S §3§ S» * SSIS 871 S0H1 SUV 4= SIO. £ SShg 871 SDH- 71 El SB, US] *£ 



S #10)1 £X1SI-7)U S ITSOII S|«| OilgEIXI 8fe ISWiSI- «S 0# #1 ««| 2SJ5j£3 g 
JKKM m S4=(k)71 ||S 371311 SfeO. 4 5SIS 871 SDH=, 0111 IS, MIS! 1E1 

i(eb), HSiii laiflPB), amii^AroiEfDMa)), pimiowmok]|E(dma), mil sjaoiKeu, 

B V9& tPUl £7© SUIT 4 StQ. 18019 .SKI* ES 7HSSS12I- if£ i!71«| = OI9A* 
S/Efe £311 9JIOIH iSSS^H 17ISfe 280B S 132| 3ES12I 8SS1 SfSAIl * 
2P-. B|SttMI7N:& Ml IS, HIQISS TUSITSI. HSI CS-lsl SXIEIOl &fe 13019 3101 

"sis wammwBH mwsniMw. hi£=(basf)]oio. 

b S3si umm sehmi stow, g^ofl am mm &m°& mssw m ssis i. 
o.ism lhxi 0.559x21 «ioi£«tis£& mom, er 0.159X lhxi 1.059*9 Aiea# si e» 

0.0I59X LHAI 0.559X2] flS4£ft SWI plfe 2f 3.0 LHXI 4.50IO. TO. 381 2S12) AIM 
Stf CH 1 H|£ 2f 1:5010-. 

B !3£ S» !(«). SfOIE^^2E& 3(b), mii{*(c) 3 gdb t!8 MMKd)t SStffe 3LS1 

i 7iekhi ^ml= &m smm, 8s s^kpi ys szrei =?a, itmim, srsr e 

= l^SIf ITS 715 9|S| &f»H iP«lt 9S1 StttO.' 2«lg, 0111 IS. 5S11 

»bis» ttn e- £«n- xiEiadi ssioii 7ibs §aiai?i7iu 2^11 ?ib #ioj 

g?S£S«l ^ SJQ. 2S1# E*> 371 S/Efe * £i|g 871 8DH1 3EUV 4= 2IQ-. E 

5^121 pH^ 2f 2 IHXI 62! 2101 HUfSjSIP. MD Blff^SI-Tllfe, pfe ej= 3.0 LHAI 4.501010^*} 

a 131 gsapi as SAioii asto. s mam 7ina maioii *!§si= a£s oisa 

58 A1^ S SO. 
gAIOII 1 

B ^32) Allgl §ajl QS21 SOI a^tJO; 

(1) 10IS^(DI HJ3) 70gi HIOI5N08 ^H, 

(2) SIOIE^SSais laOIM(HAS) 0.20gl AI7I 3ff7IS aittSAJ ^SSOIIAI lOIS^OH SfSSI § 

otiAi?m. 

(3) /JMeiSCA) O.IDgl 9I2| gajOII S5HAI3I2, 

(4) ISI^iiT(HF) 0.218(1 S|2| gajOII 52BJSISA) 7ISI2, 

(5) aMEHHIIgSfe $tOIElAK)IE(THAH} 4S«!1 SH2| S^M 7|SP pH§ 3.37S 5gSH, 

(6) BOIS^l 71810) gs«2| # -590.1 100g£S E|E§ 

MWM m% 0.25.9JSI HAS, 0.159*21 CA a 0.159*2) HF1 S8*m pHfe 3.370IQ. 
□R aeiSLIOI? d- SAIIOil SlOiaa, Sa3aOIEIE(l»af6rnet,' lnc.)7|- AlSSfe -?EI SIIOI 

H21 d-SRei **rs noiiai Atseiot (his awi $mn. n\om mm om ao: 



7gtM < 0.025 < 0.025 

?1(A) 500 LHAI 550 500 LHAI 550 

7IS 250 A TaN 250 A TaN(!S@!) 

lE(g/cm') 8.92' 6.00' 

' IE£ 901121 tm t»E^(Lang8 - s Hanttook of Chemlstry)l 57IS tT 3^010. 

aiOIOIl ARS 2ZKEH9 2 x 2cm)£S IBtfCI. 3 OS. 151! ?JI0IH2| 5S1 OWE ^MAJ 5 
S SS ^SII S3EISI01 ttim m, ii 71^1 ?iejAI?1 2!5A|7ia, We £B ^MA| 10S §2!-* 
7S 3iAI2!0. 3 OS, SHQIffll ^2fAI?JO. A1I1@ SHOI12j f 591 g Sg08 SIOiAl 0§ 0^ 
EHS 5HA1S SSI i£z M^S OI93S1 AISSfLU ^ItlO. 

7IJ||e+ agog ^gsj § e o |01QL C(J a CuQx iDi 2301 52|g 0^2| SfS S10I HZ 1E> 
iS! §AI Hl^aiHI A17I ao!7IS SSI-SI7II JagSISAI jflSM/d IMHaf S» ^I0)|A1 S 
SAIASO. SE 52» 60M S2t 10MOIO A1l§ S^HS^EI IH20I LHOI HOIKS' 101 711 
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$ ±EMKX Sgi- «SBO. OlOiAi ^ 14: ?K>* £I£JA]?|I2 lOO^c 2g ^OjlAi 10^ 
CuSft CuOx BSSI Nfi Qg AlgWI : »dt!0. 



MSI 4*Kj MM, . 
A£ 294(^)0121, 

0£Cu E£ CuOxSI a?§i 9£(a/c«)P'IS, 

$m m ^£21 cfii/ainOliJ, Dig 10*1 39KN A/®in£g »»A|g 4 BQ, 
^AlDfe a 1M HSfrlOI. QPIAI OHB life ^IttftftM CH& 20IQ. 



/J? 1} 



^ Ai Oil 


im. 




Pri 


HAS 

mm) 


CA 

<6B» 


HF 

(BBS 


CA/HF 


Cufo 


Cu 


CuOx/Cu 


1 


0.2 


0.1 


OJ 


1 


24.3 


0.1 


243 


3.37 


2 


0.2 


0.5 


0.5 


1 


17.3 


OJ 


173 


3.24 


3 


0.2 


0.5 


OJ 


5 


9.6 


0.1 


96 


3.30 


4 


0.4 


0.1 


0.5 


0.2 


24.5 


18.9 


1.4 


3.37 


5 _J 


0.4 


0.5 


0.5 


1 


30.6 


5.8 


5.3 


3.29 


6 


0.4 


1 


0.5 


2 


26.0 


1.9 


13.7 


3.26 


7 


0.4 


0,1 


OJ 


1 


33.2 


25.4 


1.3 


3.41 


8 


0.4 


0.5 


OJ 


5 


24.8 


11.1 


2.2 


3.37 


9 


0.4 


1 


0.1 


10 


14,9 


5.7 


2.6 


3.31 


10 


0.2 


0.1 


0.5 


0,2 


19.7 


2.7 


7.3 


3.27 


11 


0.2 


1 


OJ 


10 


20.1 


4.0 


5.0 


3.23 


12 


0.2 


1 


0.5 


2 


11.5 


5.3 


2.2 


3 J? 


13 


0.2 


0.1 


0.05 


2 


17.6 


1.71 


10.2 


3.41 


14 


0.2 


OJ 


0.03 


3.3 


9.7 


0.85 


11.4 


3.36 


15 


0.2 


0.5 


0,25 


2 


17,4 


2.85 


6,1 


3.37 


16 


0.2 


0.5 


0,15 


3.3 


11.8 


1.3 


9.1 


3.10 


17 


0.2 


0.7 


0.7 


1 


16.1 


1.8 


8.9 


3.15 


18 


0.2 


0.7 


0.23 


3 


9.5 


1.1 


8.6 


2,32 


19 


0.2 


0,7 


0J4 


5 


15.8 


1.5 


10.5 


2.67 


20 


0.2 


1 


1 


1 


25.4 


1 ' 


25.4 


3.21 



s. m UEm ciioibs^ei □§ g=oi sgSD. 

(1) Cu MS *%E£ HAS2f HF°| g^ftrti BjSi S7tefD. 

(2) tM, CuOx MS ^Ec HF°| ££7* S7KLKW tftSf aSSfe 34(01 SO. 

M) aau, fle)5 EEfOIEIM DHS 4£ Ztt UEUHfe SPOT 0iai5j2! LJOIEf £°!M, Mg 

■a. A10I 1 HOT flAIOI 301 SID. HSI, MM®\ m tiAIOI 2£ HFM EH§ CA3 iWFg 3l5 
SOI §*! 5g§ 3*=D. HEM, PHT^t!- «Sg 0.5g<g% DI&S1 HF XlfeEDIIAf 

cA/HFsj sm m vm mm m * m. m &xm mm o§ s*sh= it ci 

MS <^£fe 1A/»ln OlEfS WSSIfe SEIt slt-SKS g!7|S|~ 34fO| SICK 

s srss oi°i .hhs-skj- «ehi ssas ?iaaaD. ssi gora ^sa»M?ii= ds s^si 
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*W CHM 4TSfg§ SB|2|£S 0|g*K71 Mlsi vl J ' ' o-'Keja *wh=, S 

a ism skm, * #?i mm mm smt mm. 

H1SHH SiOiAi, pH7j- ST 2 LHXI 6°| 

asm $d\ er 3.0 uw 4,ss sgg. 

sum sicHAi, «Di£Mttais soi 2«s2i sro.isgx urn o.sssxa sss, 



«-3£ 

5S 

«7tt7 
g^tf 8 

218? SS^i^MS fHfi^aa- ?w?ft-i««v«*iai*-.a«A..i»*. 



mmw stoiAi, §i *k= as-ioi 2g»2j °? jo.oi.ssb urai o.5ssfx°! mm. 

11 

312SHW SOW, P H7f 2f 3.0 IPI 4.52! SrSf . 
14 

SOiAl, AIMs<^ CD IShfefcS) 1 tO 2* 1 Q| 52! 2gf . 

goo, .spsjwu^tas s(b), ?i^^i!-(c) a a-° atsong stm*: ssms won 

gSAISJfe 2M SttSKM.. S3 ^(k)?f -S^M ife Si sill 13lSht |' 

39*> 16 

atstm sow, ssgoi s?n sttjfe «h. 
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WBUM SMM, 5S10I 4= Stfg S7I gOHi *7& SttftHS Uftg, 

s^tr is 

aissfw aojAi, ssisj P H7f sr sura 6si aa. 

niStW KOIM. 3* .71501 ?£l 7152! SS. 

a^»2o 

H1SBW 2JCHAI, 5jg EfflW 71 St 2««M SHAI3I71U 2gl§ 715 MM **WSS* 
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